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ABSTRACT
The influence of prenatal events on the development of headaches at childhood has not 
been investigated and is the scope of our study. Of 2,173 children identified as the target 
sample, consents and analyzable data were provided by 1,440 (77%). Parents responded 
to a standardized questionnaire with a validated headache module and specific questions 
about prenatal exposures. Odds of chronic daily headache (CDH) were significantly higher 
when maternal tabagism was reported. When active and passive smoking were reported, 
odds ratio (OR) of CDH were 2.29 [95% confidence intervals (CI)=1.6 vs. 3.6)]; for active 
tabagism, OR=4.2 (95% CI=2.1-8.5). Alcohol use more than doubled the chance of CDH 
(24% vs. 11%, OR=2.3, 95% CI=1.2-4.7). In multivariate analyses, adjustments did not 
substantially change the smoking/CDH association. Prenatal exposure to tobacco and 
alcohol are associated with increased rates of CDH onset in preadolescent children. 
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Tabagismo e ingestão alcoólica pré-natal estão associados à cefaleia crônica diária na 
infância: um estudo de base populacional
RESUMO
A influência de eventos pré-natais na fisiopatogenia das cefaleias na infância ainda 
não foi investigada e é o objetivo desse estudo. Da amostra-alvo de 2.173 crianças, um 
consentimento pós-informado e dados suficientes para as análises foram obtidos de 
1.440 (77%). Os pais responderam a um questionário padrão com um módulo de cefaleia 
validado na população brasileira e questões específicas sobre antecedentes pré-natais. O 
risco de cefaleia crônica diária (CCD) foi significativamente maior nas crianças cujas mães 
fumaram durante a gestação. Quando presentes tabagismo ativo e passivo, o risco (OR) 
de CCD foi de 2,29 [intervalo de confiança (IC) de 95%=1,6-3,6)]; para tabagismo ativo, 
OR=4,2 (IC 95%=2,1-8,5). O uso de álcool durante a gestação dobrou o risco de CCD (24% 
vs. 11%, OR=2,3, IC 95%=1,2-4,7). Nas análises multivariadas, os ajustes não modificaram, 
substancialmente a associação entre tabagismo materno durante a gestação e CCD. A 
exposição pré-natal ao tabaco e ao álcool encontra-se associada à CCD de início na infância.
Palavras-chaves: cefaleia, enxaqueca, migrânea, infância, tabaco, álcool.
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The epidemiology of frequent head-
aches in the pre-adolescent pediatric pop-
ulation is poorly known, but limited ev-
idence suggests that headaches on more 
than 10 days per month happen in over 
4% of this population1. This relatively high 
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prevalence is important for several reasons. First, because 
secondary headaches are more common in young chil-
dren than in adolescents or adults2, children with fre-
quent headaches should be assessed for ominous etiolo-
gies, and rendered a proper diagnosis. Second, for a num-
ber of disorders, early age of disease onset is associated 
with increased genetic predisposition and refractory out-
comes3. For migraine, early onset of disease in the pro-
band, as well as the severity of migraines, were associat-
ed with higher levels of family aggregation . Additionally, 
when contrasted to adults, adolescents with chronic dai-
ly headache (CDH) were more likely to have developed 
the disease without exposure to environmental risk fac-
tors (e.g. medication overuse)4-6.
Increased vulnerability of pediatric subpopulations to 
certain diseases may reflect a combination of stronger bi-
ological predisposition, pre-natal exposures, or early life 
exposures/comorbidities7. Among the prenatal exposures, 
tabagism and exposure to alcohol are of interest. Nico-
tine targets specific neurotransmitter receptors in the fe-
tal brain, eliciting abnormalities of cell proliferation and 
differentiation, leading to shortfalls in the number of cells 
and eventually to altered synaptic activity8. For alcohol, 
alterations in fetal biometric measurements were report-
ed in those with consistent exposure during pregnancy9. 
The importance of tabagism and of alcohol use in the 
development of chronic headaches in adults is contro-
versial. While some studies reported an association be-
tween headaches and tabagism10, others failed to dem-
onstrate it, or to show any association with alcohol ex-
posure11. Evidence about the importance of prenatal ex-
posures on the onset of chronic forms of headache is still 
missing. Accordingly, herein we take advantage of a large 
ongoing pediatric epidemiological study (Attention Bra-
zil Project), in order to conduct a case-control study as-
sessing whether exposure to tobacco and alcohol are as-
sociated with headaches later on life after adjustments for 
pre-natal and post-natal potential covariates. 
METHOD
Overview
This study was conducted as part of the Attention-
Brazil Project, a large ongoing population study aiming to 
investigate the mental health of children and adolescents 
in Brazil12. Details of the project have been described1. In 
brief, this project consists of two phases. In Phase 1 (pi-
lot phase), target sample consisted of all children from 
5 to 12 years registered in the public school system of a 
city with 32,862 inhabitants (Santa Cruz das Palmeiras, 
SP, Brazil)13. In Phase 2, a Brazilian representative sam-
ple is currently being enrolled and face-to-face interviews 
are being conducted. Data reported herein was obtained 
from Phase 1 of the study. 
Characteristics of the sample
As per the city records, a total of 2,173 children 
younger than 12 years were registered in the elemen-
tary school in the year of the study (2008). All of them 
were contacted (target sample). Of them, 1,870 gave con-
sent forms (86%) and 1,440 (77% of those consenting and 
66.3% of the target sample) provided data with complete 
demographic and headache information, as well as in-
formation on exposures during pregnancy (see below). 
Questionnaire
Direct interviews were made with the children, one 
with their parents, and their teacher. For this study, we 
only included cases where the mother was the respond-
ing parent. The standardized questionnaire consisted of 
97 questions, divided in modules assessing different do-
mains. The first component of the questionnaire (26 ques-
tions) assessed demographic features (including socioeco-
nomic variables) using the same established criteria of the 
demographic census. We then asked about pregnancy an-
tecedents (see below), developmental deficits of the child 
and behavioral features.
The headache module of the questionnaire consisted 
of 10 questions, assessing the distinguishing features re-
quired for headache diagnosis, such as headache charac-
teristics, frequency of pain, nausea, photophobia, phono-
phobia, duration of the episodes, consumption of analge-
sics, etc. Further, we also asked about behaviors related 
to pain. The questionnaire followed the ICHD-2 classifi-
cation criteria for primary headaches, but also assessed 
headache frequency over the past month and year, and 
other headache parameters14. Herein, since we assessed 
influence of exposures on headache frequency, we don’t 
present the ICHD-2 classification, which was reported 
separately1. Instead, we stratified headache sufferers ac-
cording to frequency, as described below. A similar ver-
sion of the questionnaire had been previously tested by 
means of 40 telephone interviews conducted with pa-
tients from an outpatient headache clinic (individuals 
could have any form of headache or be in remission). Di-
agnoses were compared with those obtained during per-
sonal consultation with a specialist. Diagnostic agreement 
happened in 97.5% of cases15.
Finally, questions on headache affecting the parents 
(ever vs. never, in the past year, and number of head-
ache days over a typical month) were asked. Other ques-
tions focused on attention problems (e.g. Child Behavior 
Checklist) , and were not considered for the current study. 
Pregnancy antecedents
A total of 7 questions focused on pregnancy anteced-
ents and were responded to by the mother. They asked: 
[1] If the mother received prenatal care; [2] If the mother 
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smoked during pregnancy; [3] If the father or other indi-
viduals leaving with the mother smoked during her preg-
nancy; [4] Maternal alcohol use during pregnancy; [5] Il-
licit drug use during pregnancy; [6] Hypertension during 
pregnancy; [7] Length of pregnancy; [8] Type of delivery 
(vaginal, cesarean, other). 
Statistical analyses
Data from subjects 5-12 years were analyzed. Based 
on the headache responses, individuals were categorized 
in different ways, as follows: [1] No headaches over the 
past year; vs headaches; [2] No headaches, episodic head-
aches (headaches in the past year and 1-14 headaches per 
month), and chronic daily headaches (CDH, 15 or more 
headaches per month); [3] No headaches (NH), low fre-
quency headaches (1-8 headaches per month) and high 
frequency headaches (9 or more headaches per month); 
[4] No headaches, low frequency episodic headaches 
(LFEH) headaches in the past year and less than 5 days 
of headache per month; intermediate frequency episodic 
headaches (IFEH) from 5-9 headaches per month; high 
frequency episodic headaches (HFEH) from 10-14 days 
of headache per month; [5] CDH. Although the formal 
definition of CDH calls for 3 months of assessment, we 
restricted our recall to the past month, as described pre-
viously4 in order to avoid recall bias. 
The reason we categorized differently was to assess 
whether eventually positive risk factors were associat-
ed with any headache status (e.g. with headaches over-
all) or with specific headache status (e.g episodic head-
aches, HFEH, CDH). Since preliminary data on the topic 
were not available, we took a more exploratory approach 
on purpose. 
Tabagism during pregnancy was categorized as ac-
tive (only the mother), passive (only the partner or oth-
er household member), both (active and passive), either 
(active or passive) or no tabagism (neither active nor pas-
sive). Use of alcohol was self-reported as yes or no. Oth-
er variables were self-reported. 
We estimate the crude prevalence of headache cate-
gories as a function of gender, tabagism and alcohol use. 
We then modeled headache status after adjusting for gen-
der, age, race, parental history of headaches, social strat-
ification, and school of origin. We also include in the lo-
gistic regression model use of illicit drugs, self-report of 
maternal hypertension during pregnancy, of duration of 
pregnancy and of method of delivery. 
The level of significance adopted was 5%. Statistical 
analysis was performed with the aid of the SPSS 15.0 for 
Windows (SPSS Inc.; Chicago IL).
This study and the phone survey received full approv-
al from a Human Research Committee (São José do Rio 
Preto School of Medicine).
RESULTS
Sample characteristics
Of the 1,870 consenting participants, complete infor-
mation allowing to the diagnosis of headache, as well as 
information on prenatal care, was obtained from 1,440 
(77%). Of the children, 681 were girls (47.3%, 58.9% 
White), while 759 were boys (52.7%, 57.9% White). Table 
1 displays the distribution of age of participants, stratified 
by gender and race. Contrasting those with complete vs. 
non-complete responses, proportions did not differ by 
age or gender (Table 1), but were higher in white than 
non-white (p<0.05) Responses did not differ as a function 
of headache status in the mother or by school of origin.
Headache status
Table 2 displays the headache status overall and by 
gender. Episodic headaches were seen in 45.7% of the 
sample (41.4% in boys and 46% in girls, p<0.01). Chron-
ic daily headaches happened in 1.7% of the sample (2.5% 
in girls and 1.7% in boys, p<0.05). Prevalences of episodic 
Table 1. Demographics of study participants.
Complete information Non complete information
n=1440 % n=430 %
Gender
   Boys 759 52.7 219 50.9
   Girls 681 47.3 211 49.1
Race
   White 840 58.3 236 54.8
   Non-white 525 36.5 172 40*
   Not reported 75 5.2 22 5.2
Age in years (mean±SD) 7.8 (3.1) 7.5 (4.1)
N: number; SD: standard deviation. *p<0.05.
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headache subdivisions, as defined in the methods, are also 
presented in Table 2. 
Headache status and  
tabagism during pregnancy
We first assessed if headache status (no headache vs. 
any headache) was associated with tabagism during preg-
nancy and found no association, overall (p=0.87) and by 
gender. Overall, active and passive smoking were seen in 
22.5% of the headache group vs. 23.1% of the no-headache 
group; active only was found in 4.9% and 6.6%; passive only 
was found in 35.1% and 34.7%; active or passive happened 
in 40.4% and 41.3%. Differences were not significant. 
Differently, when headache status was stratified as no 
headache, episodic headaches, and CDH, significant dif-
ferences were seen overall and by gender. Pooling both 
genders and taking the no headache group as the refer-
ence, odds of CDH were significantly higher when ma-
ternal tabagism was reported. When active and passive 
smoking were reported, odds ratio (OR) of CDH were 
2.29 [95% confidence intervals (CI)=1.6 vs. 3.6)]; for active 
(but not passive) tabagism, OR=4.2 (95% CI=2.1-8.5). For 
passive tabagism, odds were not significantly increased 
(OR=1.33, 95% CI=0.88-2.25). Finally, when active or pas-
sive tabagism happened, odds of CDH were significantly 
increased (OR=1.55, 95% CI=1.2-2.1). 
Episodic headaches and tabagism were not signifi-
cantly associated, and odds of CDH were significantly el-
evated when active tabagism happened, as compared to 
episodic headaches (Table 3). 
Table 2. Headache status among participant children.
No headache LFEH IFEH HFEH CDH EH
n % n % n % n % n % n %
Overall 757 (52.6) 53 (37.1) 86 (5.9) 38 (2.6) 25 (1.7) 658 (45.7)
Boys 403 (57.1) 283 (37.3) 43 (5.7) 19 (2.5) 11 (1.5) 345 (41.4)
Girls 354 (51.9) 251 (36.8) 43 (6.3) 19 (3) 14 (2.1) 313 (46)
LFEH: low frequency episodic headaches (1-4 days of headache per month); IFEH: intermediate frequency episodic headache (5-9 days of headache per 
month); HFEH: high  frequency episodic headache (10-14 days of headache per month); CDH: chronic daily headaches (15 or more days of headache per 
month); EH: episodic headaches.
Table 3. Headache status as a function of tabagism during pregnancy in unadjusted analyses.
No headache Episodic headaches CDH
n (%) n (%) OR (95% CI) n (%) OR (95% CI)
Overall
   Neither active nor passive tabagism 146 (41.2) 253 (38.4) Reference 4 (16) Reference
   Active + passive 66 (18.6) 142 (21.5) 1.15 (0.9-1.46) 10 (40) 2.29 (1.6-3.6)
   Active only 22 (6.2) 30 (4.5) 0.81 (0.48-1.36) 5 (20) 4.2 (2.1-8.5)
   Passive only 120 (33.9) 233 (35.4) 1.1 (0.9-1.2) 6 (24) 1.33 (0.88-2.25)
   Active or passive 142 (40.1) 263 (39.9) 1.13 (0.96-1.32) 11 (44) 1.55 (1.1-2.1)
Boys
   Neither active nor passive tabagism 123 (30.5) 118 (34.2) Reference 2 (18.2) Reference
   Active + passive 109 (27) 88 (25.5) 0.90 (0.7-1.1) 4 (36.3) 1.4 (0.9-2.5)
   Active only 28 (6.9) 19 (5.5) 0.73 (0.4-1.2) 2 (18.2) 2.7 (0.95-7.6)
   Passive only 143 (35.5) 120 (34.8) 0.93 (0.8-1.1) 3 (27.3) 0.8 (0.4-2.3)
   Active or passive 171 (42.4) 138 (40.1) 0.91 (0.8-1.1) 5 (45.4) 1.2 (0.7-1.9)
Girls
   Neither active nor passive tabagism 146 (41.2) 145 (43.1) Reference 2 (14.3) Reference
   Active + passive 66 (18.7) 54 (17.2) 0.87 (0.6-1.2) 6 (42.9) 2.40 (1.5-3.8)
   Active only 22 (6.1) 11 (3.5) 0.54 (0.3-1.1) 2 (14.3) 3.82 (1.3-10.9)
   Passive only 120 (33.9) 113 (36.1) 0.97 (0.9-1.2) 4 (28.6) 1.48 (0.8-2.6)
   Active or passive 142 (40.1) 124 (39.7) 0.93 (0.8-1.1) 8 (57.1) 1.62 (1.2-2.2)
CDH: chronic daily headaches (15 or more days of headache per month); OR (95% CI): odds ratio and 95% confidence interval of the odds ratio. When the CI 
does not include the number 1, the difference is significant and is illustrated by bold and italic numbers. In unadjusted analyses the two-sided chi-squared 
test was used. 
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After stratifying by gender, similar findings were seen 
for girls, and non-significant increase of CDH when ac-
tive tabagism was reported was seen for boys. 
Defining categories differently, as described in the 
methods, did not alter the findings. Indeed, the odds of all 
categories of episodic headaches (LFEH, IFEH, and HFEH) 
were very similar as a function of tabagism category. 
Headache status and alcohol 
use during pregnancy
As for tabagism, alcohol use during pregnancy was 
not associated with any headache (headache vs. no head-
aches in the past year) (OR=0.97, 95% CI=0.6-1.4). How-
ever, it was associated with CDHs (Table 4). Alcohol use 
more than doubled the chance of CDH (24% vs. 11%, 
OR=2.3, 95% CI=1.2-4.7), as compared to no-alcohol re-
port. The magnitude of the effect was smaller (and non-
significantly elevated) in boys (18% vs. 12%, OR=1.53, 
95% CI=0.4-5.3) than in girls (29% vs. 8%, OR=3.4, 95% 
CI=1.4-8.3). Alcohol use was not associated with any of 
the episodic headache categories. 
Multivariate analyses
In multivariate analyses, prevalence of CDH was 
significantly higher in girls than in boys (2.2% vs. 1.4%, 
p<0.05), and in non-white vs. white (2.2% vs. 1.2%, 
p<0.01). Adjustments did not substantially change the 
prenatal exposure to tobacco/CDH association (p<0.01). 
None of the covariates (method of delivery, history of hy-
pertension, etc), significantly contributed to the model. 
Odds were elevated in both boys (OR=1.4, 95% CI=1.1-
2.1) and girls (OR=3.1, 95% CI=1.5-4.2), but were signif-
icantly more elevated in girls (Table 5). 
As for alcohol, when prenatal care and income were 
included in the models (full adjustments), odds were at-
tenuated, but remained strikingly significant overall 
and for girls (OR=1.8, 95% CI=1.3-3.1), but not for boys 
(Table 4). 
Use of illicit drug did not contribute to the model. 
DISCUSSION
Overview
We found that exposure to tobacco and to alcohol in 
pregnancy were significantly associated with CDH but 
not with episodic headaches in both crude and adjust-
ed analyses. Additionally, odds of prenatal exposure to 
tobacco and alcohol use were significantly increased in 
CDH (cases) vs episodic headaches or controls. To the 
best of our knowledge, other studies investigating pre-
natal exposures and CDH during childhood are lacking. 
While genetic factors appear to be etiologically sig-
nificant for several primary headache disorders16, the 
growing body of evidence from population-based fam-
ily studies and twin studies indicates that genetic factors 
play a significant but incomplete role in migraine etiolo-
gy17. For episodic headaches, among the non-genetic fac-
tors, hormones and gender specific traits, diet, and re-
sponse to stress are likely to be significant. For CDHs 
Table 4. Headache status as a function of alcohol use during pregnancy.
No headache Episodic headaches CDH
n (%) n (%) OR (95% CI) n (%) OR (95% CI)
Overall
   No alcohol 673 (89.6) 627 (90.1) Reference 19 (76) Reference
   Alcohol 146 (11.2) 69 (9.9) 0.95 (0.7-1.3) 6 (24) 2.3 (1.2-4.7)
Boys
   No alcohol 341 (88.2) 324 (88.8) Reference 9 (81.8) Reference
   Alcohol 46 (11.8) 41 (11.2) 0.94 (0.6-1.4) 2 (18.2) 1.53 (0.4-5.3)
Girls
   No alcohol 352 (91.7) 303 (91.5) Reference 10 (71.4) Reference
   Alcohol 32 (8.3) 28 (8.4) 1 (0.6-1.6) 4 (28.6) 3.4 (1.4-8.3)
CDH: chronic daily headaches (15 or more days of headache per month); OR (95% CI): odds ratio and 95% confidence interval 
of the odds ratio. When the CI does not include the number 1, the difference is significant and is illustrated by bold and italic 
numbers. In unadjusted analyses the two-sided chi-squared test was used. 
Table 5. Main effect of tabagism and alcohol use during pregnancy 
in chronic daily headaches in childhood after adjustments. 
Overall
OR (95% CI)
Boys
OR (95% CI)
Girls
OR (95% CI)
Tabagism 2.03 (1.3-3.2) 1.4 (1.1-2.1) 3.1 (1.5-4.2)
Alcohol 1.8 (1.3-3.1) 1.2 (0.2-3.4) 2.7 (1.5-4.1)
Headache status was modeled overall and stratified by gender using logistic 
regression. Variables included in the model were race, parental history of 
headaches, social stratification, and school of origin. Covariates included 
of illicit drugs, self-report of maternal hypertension during pregnancy, of 
duration of pregnancy and of method of delivery. OR (95% CI): odds ratio 
and 95% confidence interval of the odds ratio. When the CI does not include 
the number 1, the difference is significant.
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in adults, exposures to certain medications and caffeine, 
comorbidities, obesity, among others, have been identi-
fied as risk factors18. Smoking and alcohol intake have 
been considered as risk factors for relapsing of medica-
tion overuse headache in a longitudinal study19. In the pe-
diatric population, age of onset and severity of migraine4, 
as well as psychiatric comorbidities6 have been associated 
with CDH. The interface between biological predisposi-
tion and exposure is exemplified in an adolescent study. 
In those with family history of migraine, household in-
come did not have a significant effect, probably because 
of the higher biologic predisposition. In those without a 
strong predisposition, household income was associated 
with prevalence5.
Tabagism during pregnancy and 
frequent headaches at childhood
The influence of tobacco exposure on intrauterine 
development is well demonstrated in animals and hu-
mans20, 21. Preclinical studies, using primarily rodent mod-
els, have shown acetylcholine to have a critical role in 
brain maturation via activation of nicotinic acetylcholine 
receptors (nAChRs). In humans, exposure of fetal and 
neonatal brain to nicotine, through maternal smoking or 
nicotine replacement therapy, has been shown to have 
detrimental effects on cholinergic modulation of brain 
development. Furthermore, a neuroimaging study found 
decreased cortical thickness in female adolescents ex-
posed intra-utero to maternal smoking.
Among the several toxics of tobacco, nicotine may 
influence pain transmission through several ways. First, 
the contents of the monoamines and metabolites, includ-
ing noradrenaline, dopamine, and serotonin, seem to be 
increased in offspring exposed to prenatal nicotine. Do-
pamine and serotonin are directly involved in the mod-
ulation of pain transmission in migraine22. At a periph-
eral level, a decrease in nitric oxide production23 and in-
creased platelet aggregation (with consequence release of 
histamine and stimulation of serotoninergic pathways)24 
have been proposed as well. 
Alcohol exposure during pregnancy and 
frequent headaches in childhood
Certain aspects of the relationship between alcohol 
intake and headaches are well established. For exam-
ple, alcohol is a potent cluster headache trigger25, and 
red wine is one of the most frequently reported migraine 
triggers26. However, very little is known about the effects 
of prenatal alcohol exposure and pain. Indeed, ethanol 
has known analgesic and sedative properties, and ethanol 
withdrawal is associated with hyperalgesia. Furthermore, 
it has been demonstrated that neither acute nor chron-
ic exposure to ethanol affect incisional pain in neonatal 
rats27. Nonetheless, the effects of ethanol on somatosen-
sory processing are dependent upon the age at which ex-
posure occurs28. Indeed, it has been proposed that during 
the prenatal phase, significant alterations occur in pain 
processing pathways after even minor exposures to eth-
anol, and that early ethanol exposure may alter the mat-
uration of somatosensory pathways and hence alter no-
ciceptive responses at later time points. It has been spec-
ulated that even brief ethanol exposure exerts a priming 
effect on certain areas involved with analgesia.
Caveats and strengths
Our study has limitations. First, although population-
al, sample came from a single city. However, as exposed in 
the methods, the city is similar to Brazil by demographics; 
furthermore, we conduct adjusted analyses, which limit 
the potential sample bias. Second, probands were identi-
fied through their registration in the public school system. 
Although this is a well-established method to investigate 
the epidemiology of diseases in the pediatric population, 
since education is mandatory in most countries, there is 
a theoretical risk that we missed children not being edu-
cated at school. More important is the fact that children 
from higher socioeconomic strata are less likely to study 
in the public school system, and adjustments would not 
perfectly address this topic, since the socioeconomic vari-
ables would be shifted toward the lower incomes. Since 
low income is a risk factor for headache frequency in the 
pediatric population5, and also to tabagism29 and use of 
alcohol30, there is a risk that we overestimated the preva-
lences. Confirmatory data is necessary. Third, our ques-
tionnaire did not allow us to obtain metrics of magni-
tude of exposure (number of cigarettes or amount of al-
cohol intake over a period of time). Finally, information 
was self-reported and for this item, a bias on the opposite 
direction of the income may have acted, therefore lead-
ing to underestimating the associations (since patients 
may have under-reported exposures leading to a social 
desirability bias). 
Strengths of our study include the population nature, 
robustness of sample, use of well-developed and validat-
ed questionnaires, and utilization of direct interviews (for 
applying the questionnaires). Furthermore, the case-con-
trol design allows the inference of causal attribution. 
In conclusion, prenatal exposure to tobacco and etha-
nol are associated with increased of CDH before adoles-
cence. The risk remains significantly elevated after adjust-
ing for family income, parental headache status, medical 
care during pregnancy, hypertension during pregnancy 
and use of illegal drugs. Studies should focus on the rele-
vance of toxic exposures during pregnancy to the devel-
opment of chronic pain later in life, on the efficacy of pre-
ventive strategies to mitigate the risk of exposure, and on 
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the adequacy of therapeutic strategies to adequately iden-
tify and treat children at increased risk to CDH. 
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